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* NOTICES * 

3PO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a fluorine-containing copolymer. In more detail, it excels in the 
adhesion over various base materials, and is related with the fluorine-containing copolymer which shows the 
outstanding surface characteristics, such as durable hydrofuge and oil repellency, non-adhesiveness, and 
chemical resistance. 
[0002] 

[Description of the Prior Art] Although the resin of a fluorine atom content copolymer system was made useful as 
special industrial ingredients, such as hydrofuge and an oil repellent agent for fiber, a release agent, an outer wall 
protective agent of a building, and an optical material, taking advantage of low surface energy peculiar to a 
fluorine compound, it was lacking in the adhesion over this low surface energy, therefore various base materials, 
and it was difficult resin to obtain the polymer which has endurance and abrasion resistance. 
[0003] Therefore, although the resin to which copolymerization of the maleic anhydrides, such as the vinyl 
monomer containing the hydroxyl usually confirmed to the adhesion grant to a base material, a carboxyl group, 
etc., for example, 2-ethyl hydroxy acrylate, and an acrylic acid, was carried out was proposed, there was nothing 
what may be satisfied. 

[0004] Then, without checking the outstanding surface characteristic, this invention can form the coating film with 
the adhesion which was excellent to various base materials with endurance, and aims at offering a fluorine- 
containing copolymer useful as various industrial ingredients, such as various water-repellent ** oil repellent 
agents, a release agent, a processing agent for artificial soil, and an outer wall protective agent of a building. 
[0005] 

[Means for Solving the Problem] The result of having examined many things about the fluorine-containing 
copolymer especially this invention persons excelled [ fluorine-containing copolymer ] in adhesion endurance, The 
silicone system vinyl monomer which contains the radical which was combined with the silicon atom, and which 
can be hydrolyzed in the poly fluoro alkyl vinyl monomer, For example, the thing to which copolymerization of the 
vinylsilane containing a hydrolysis nature machine, a BINIROKI gardenia fruit run, the acrylic silane, etc. was 
carried out Sticking easily and firmly with base materials, such as glass, fiber, sand, a ceramic, paper, plastics, 
and a metal, this hardened resin front face completed a header and this invention for hydrofuge and oil repellency 
peculiar to a fluorine compound, and non-adhesiveness being shown. 

[0006] That is, this invention offers the fluorine-containing copolymer which consists of following monomer 
mixture. 

(1) The silicone system vinyl monomer (3) aforementioned (1) component of the 0 - 49.0 weight section which 
contains the radical which was combined with at least one silicon atom, and which can be hydrolyzed in the 
molecule of poly fluoro alkyl vinyl monomer (2) 0.1 of the 50.0 - 99.9 weight section - the 1.9 weight sections, and 
a copolymerizable vinyl system monomer [0007] Said poly fluoro alkyl vinyl monomer is for example, fluoro alkyl 
group content acrylic ester or methacrylic ester. 

[0008] Hereafter, this invention is further explained to a detail. The aforementioned (1) component which 
constitutes the constituent of this invention is a vinyl system monomer containing the poly fluoro alkyl group, and 
this fluoro alkyl group should just be a radical which permuted a part or all of a hydrogen atom that was combined 
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with the carbon atom of alkyl groups, such as a methyl group, an ethyl group, a propyl group, butyl, and an octyl 
radical, by the fluorine atom. 

[0009] As a vinyl system monomer containing such a radical Degree type CH2==CHC02CH2CF3, CH2=C(CH3) 
C02CH2CF3, CH2=CHC02CH2CF2CF2H, CH2=C(CH3) C02CH (CF3)2, CH2=CHC02CH2CH2C4F9, CH2=C 
(CH3) C02CH2C4F9, CH2=CHC02CH2(CF2)4H, The compound shown by CH2=C(CH3) C02CH2C6F13, 
CH2=CHC02CH2CH2C8F17, and CH2=C(CH3) C02CH2CH2C8F17, moreover a degree type - 
CH2=CHOCH2CH2C8F17, CH2=CHC02CH2CH20CH2CF3, and CH2=CHC02CH2CH2CF(CF3) [OCF2CF 
(CF3)] nOC3F7 - CH2=C(CH3) C02CH2CF (CF3) A derivative as shown by [OCF2CF(CF3)J nOC3F7 and 
CH2=CHC02CH2CH2CF2CF2[OCF2CF(CF3)] nOC3F7 is illustrated. 

[0010] Said poly fluoro alkyl vinyl monomers may be two or more sorts of mixture of the above-mentioned 
compound. Moreover, since the surface-characteristic effectiveness made into the purpose also becomes good 
so that that fluorine content is high, as for this poly fluoro alkyl vinyl monomer, it is desirable that a fluorination 
alkyl group considers as the thing more than butyl. 

[0011] Moreover, although the surface-characteristic effectiveness becomes less enough [ the component ratio in 
the copolymer of this poly fluoro alkyl vinyl monomer / 50 or less % of the weight ] as it and a surface 
characteristic can be expected at 99.9 % of the weight or more, since adhesion endurance falls, it is necessary to 
consider as 50 - 99.9% of the weight of the range. Preferably, it may be 60 - 99.5 % of the weight. 
[0012] Next, let it be indispensable requirements to contain the radical which was combined with the vinyl group 
and silicon atom for copolymerizing the silicone system vinyl monomer as the aforementioned (2) component with 
the fluoro alkyl group content vinyl monomer as the aforementioned (1) component and which can be hydrolyzed. 
[0013] As a radical in which this hydrolysis is possible, for example An acetoxy radical, an octanoyloxy radical, 
Acyloxy radicals, such^as a benzoyloxy radical, a dimethyl ketoxime radical, a methylethyl ketoxime radical, 
Ketoxime radicals, such as a diethyl ketoxime radical, a methoxy group, an ethoxy radical, Alkenyloxy radicals, 
such as alkoxy groups, such as a propoxy group, an isopropenyl oxy-radical, and a 1-ethyl-2-methylvinyl oxy- 
radical, Amino groups, such as a dimethylamino radical, a diethylamino radical, a butylamino radical, and a 
cyclohexylamino radical, Although amide groups, such as aminoxy, such as dimethyl aminoxy and diethyl 
aminoxy, N-methyl acetamide radical, N-ethyl acetamide radical, and N-methyl benzamide radical, etc. can be 
mentioned Since this hydrolysis nature machine itself separates from these from a silicon atom and they disperse 
out of a system, a stable thing, the large thing of steric hindrance nature, and the thing that generates the quality 
of high boiling point material after hydrolysis are electronically good to make it avoid. 

[0014] therefore, as this silicone system vinyl monomer Degree type CH2=CHC02 3Si (CH2) 3, CH2=CHC02 
(OCH3) 3Si (CH2) 3, CH2=C (OC2H5) C02 (CH3) 3Si (CH2) 3, CH2=C (OCH3) C02 (CH3) 3Si (OC2H5)3, 
CH2=CHC02(CH2)3SiCH3(OC2H5) 2, CH2=C(CH3) C02(CH2)3SiC2H5(OCH3) 2, and CH2=C(CH3) C02(CH2) 
3Si2 (OC2H5) (CH3), (CH2) CH2=C(CH3) C05(CH2)3Si(CH3)20H, [Formula 1] 



CH2=CHC02(CH2)3SiCH3 [(CH3)-C2H5E] 2, CH2=C(CH3) C02(CH2)3SiC6H5[(CH3)-C2H5] 2, [Formula 4] 



0 

CH 2 = CH 2 (CH 2 ) 3 Si (OCCH 3 ) 





CH 3 
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C 2 H, 

CH, = CHSi [ON = CT] 3 , 
S CH 3 

CH2=CHSi (OCH3)3 ( CH2=CHSi (OC2H5)3, CH2=CHSiCH3(OCH3) 2, [Formula 5] 
0 
II 

CH 2 = CHSi (OCCKWss 

CH2=CHSi (CH3)2 (OC2H5), CH2=CHSi(CH3)2SiCH3(OCH3) 2, [Formula 6] 
0 
II 

CH 2 = CHSiC z H 5 (OCCH 9 ) 2N 

CH2=CHSiCH3 [(CH3)-C2H5] The things shown by 2 or these partial hydrolysates are illustrated. 
[0015} In addition, since there is also a possibility of crosslinking density being too high, and a polymer becoming 
weak, and gelling during a polymerization reaction when the copolymer with which it is obtained at 0.1 or less % 
of the weight does not show sufficient engine performance but exceeds 1 .9 % of the weight, the component ratio 
in the copolymer of this silicone system vinyl monomer is good 0.1 - 1.9% of the weight of the range, and to 
consider as 0.5 -1.5 % of the weight more preferably. 

[0016] Next the vinyl system monomer as the aforementioned (3) component of the copolymer which constitutes 
the constituent of this invention It is the arbitration component added in order to adjust the reinforcement of the 
coat of this copolymer, a degree of hardness, the adhesion to a base material, resistance to contamination, etc. 
To this, methyl (meta) acrylate, ethyl (meta) acrylate, n-butyl (meta) acrylate, i-butyl (meta) acrylate, Acrylate, 
such as 2-ethylhexyl (meta) acrylate, and methacrylate gamma-tris (trimethylsiloxy) silyl propyl (meta) acrylate, 
Silicon content acrylate, such as gamma-bis(trimethylsiloxy) methylsililpropyl (meta) acrylate, Aromatic series 
system vinyl compounds, such as methacrylate, styrene, and vinyltoluene, The diester of partial saturation 
dicarboxylic acid, such as a maleic acid and a fumaric acid, and the monohydric alcohol of carbon numbers 1-18 
What is necessary is just to make it these serve as a component ratio to 49 % of the weight into a copolymer, 
although vinyl ether, such as a maleic-acid anhydride, n-butyl vinyl ether, and cyclohexyl vinyl ether, beta- 
hydroxyethyl (meta) acrylate, etc. are illustrated. 

[00 1 7] The copolymer used as the major component of the constituent of this invention can be obtained by 
carrying out copolymerization of the monomer as the above-mentioned (1) - (3) component by well-known 
approaches, such as solution polymerization, using a radical reaction initiator. As this radical reaction initiator, 
azobisisobutyronitril, di-t-butyl peroxide, dibenzoyl peroxide, t-butyl par benzoate, methyl-ethyl-ketone peroxide, 
etc. are illustrated. 

[0018] Since this reaction has many contents of fluorination acrylate, moreover, meta-xylene hexa FURORIDO, 
Fluorine system solvents, such as EFUTOPPU EFL-102 (a trade name, TOKEMU products company make), Or 
acetic ester, such as ethyl acetate and butyl acetate, a methyl ethyl ketone, Are good to carry out in organic 
solvents, such as ketones, such as methyl isobutyl ketone. Furthermore depending on the case, you may carry 
out in the partially aromatic solvent of low-grade monohydric alcohol, such as a methanol, ethanol, propanol, and 
a butanol, and said solvent, or under existence of chain transfer agents, such as mercaptans. 
[0019] Although the constituent of this invention is offered as an organic solvent solution of the copolymer usually 
described above, it may add a curing catalyst like tin compounds, such as titanium compounds, such as 
tetrabutoxytitanium, a dibutyl tin JIRAU rate, and dioctyl tin diacetate, to this. 

[0020] The copolymer of this invention is stuck easily and firmly with base materials, such as glass, fiber, paper, 
plastics, and a metal, and forms the hardening film. This hardening film shows the hydrofuge and oil repellency 
which was excellent from the fluorine atom being contained in a copolymer, and is non-adhesiveness. Therefore, 
the usefulness that it can be used as a release agent for fiber and the water and oil repelling for papers, 
antifouling coat material, the protective agent for outer walls, a releasing paper, and metal mold etc. is shown. In 
addition, in this application, this may be used as a coating agent clear as it is, or a pigment etc. may be added 
and used. 
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(0021] 

[Example] Next, the example of this invention is explained. In addition, that it is with the "section" in an example 
shows the weight section. 

[0022] In the 4 Thu openings flask furnished with stirring equipment, an inert gas inlet, a reflux condenser, and a 
thermometer, with the meta-xylene hexa FURORIDO 235 section and the azobisisobutyronitril 0.5 section Any 
one sort or two sorts of the poly fluoro alkyl vinyl monomer which are expressed with each type of following A-F, 
Following (1) vinyltriethoxysilane (silane 1) or (2) trimethoxysilane (silane 2), Taught with the loadings 
corresponding to examples 1-7 and the examples 1-7 of a comparison as show either of the vinyl monomers 
which is expressed with each type of following l-IV as an arbitration component in Table 1, respectively, and it 
was made to react at 60-70 degrees C for 5 hours, carrying out aeration of the nitrogen gas, and, subsequently 
riped at temperature as it is for 15 hours. 
[0023] (Poly fluoro alkyl vinyl monomer A-F) 

A: CH2=C C02CH2CH2C8F 17 B:CH2=CHC02CH2CH2C8F 17 C:CH2=C(CH3) C02CH2CH2CF(CF3) 
OCF2CF(CF3) OC3F7 D:CH2=CHC02CH2CH2CF2CF20CF2CF (CH3) (CF3) OC3F7 E:CH2=C(CH3) 
C02CH2CF3 F:CH2=CH2C02CH2CF3 [0024] (Silanes 1 and 2) 

(1) Vinyltriethoxysilane CH2=CHSi(OC2H5)3(2) trimethoxysilane CH2=C(CH3) C02(CH2)3Si3 (OCH3) [0025] 
(Vinyl system monomer l-IV) 

l:CH2=CHC02C18H 37 ll:CH2=C(CH3) C02CH3 - [Formula 7] 
III :0 = (f / b = 0 

V 



IV:CH2=CHCO2CH2CH2OH[0026] 
[Table 1] 
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[0027] Next, after having diluted this mother liquor so that it might become 1% of solid parts by meta-xylene hexa 
FURORIDO, and applying this to the glass plate as a base material, heat treatment was performed for 30 minutes 
at 150 degrees C. Next, this glass plate is boiled in the standard buffer solution of pH4 and pH 10 for 2 hours, and 
it is made to dry at 150 degrees C after rinsing for 30 minutes. Next, the contact angle over pure water was 
measured about the glass plate of boiling test before and the back. The result was shown in Table 1. 
[0028] Although each example hardly changed a contact angle also after boiling in the inside of the standard 
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buffer solution of pH4 and pH10 but there was no change also in a hardening coat as shown in Table 1, as for 
each example of a comparison, the hardening coat fell out. Thus, the predominance of an example has been 
checked. 
[0029] 

[Effect of the Invention] As explained above, the fluorine-containing copolymer of this invention forms the coating 
film with the adhesion which was excellent to various base materials with installation of a hydrolysis nature 
machine content silicone system vinyl monomer, without checking the outstanding surface characteristic with 
endurance. Therefore, it is useful as various industrial ingredients, such as various water-repellent ** oil repellent 
agents, a release agent, a processing agent for artificial soil, and an outer wall protective agent of a building. 



[Translation done.] 
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CLAIMS 
(Claim(s)] 

[Claim 1] The fluorine-containing copolymer which consists of following monomer mixture. 
(1) The silicone system vinyl monomer (3) aforementioned (1) component of the 0 - 49.0 weight section which 
contains the radical which was combined with at least one silicon atom, and which can be hydrolyzed in the 
molecule of poly fluoro alkyl vinyl monomer (2) 0.1 of the 50.0 - 99.9 weight section - the 1.9 weight sections, and 
a copolymerizable vinylsystem monomer [claim 2] The fluorine-containing copolymer according to claim 1 said 
whose poly fluoro alkyjwinyl monomer is fluoro alkyl group content acrylic ester or methacrylic ester. 

•'■^'■•■^•■^'•'•^'■^•■•■•••■^•■^•■•■•■'■^^ 
(Translation done.] 
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